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2. Tri-generation

3. Air cycle

4. Sorption— adsorption
5. Ejector systems

6. Stirling cycle
7.Thermoacoustic

8. Thermoelectric devices
9. Solid state devices

10. Peltier

11. Semiconductor

12. Melcor

13. n-type semiconductor
14. p-type semiconductor
15. Bismuth telluride
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1.The vapor compression refrigeration cycles
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Fig 2 Specific setup of thermoelectric cooling system
for meat sample freezing.
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10. Thawing
11. Characteristic freezing time
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Fig 1 Schematic of a thermoelectric module (or
Peltier) [7].

s B (So il e osdle Sl 5 sl Lo
(CFC) 'y Soys sdis IS 510l sl 3)
el (5,503 30 on by (HCFC) oy S5, 55 5k85,18 5,00
4 S S oeie (SO gl i (2310 s 4 (o g e
(Jsmome Loz 5l g5lmes b al  slasle b
Ok 5 U35 0o o Oy abe 3l (6,03 slacyse s
Jsb tl5 o Welaws nl cpioman Aidl o (516K @ 5L
Ol g ) sl andls el Hlia Ve 51 iy (6 ee
3 e sl IS 5 S (S S Sl roeen
Loy 3,201 s allas Lo S LT U (S b [VE] il
035 it ol 5l o plaaias 5o SO Sl 5 slasle
Sl o5 DT e 5 " e (sl o
TS S slmolKws 3l eslial L1y Lo b6 S xS
S35 SN DA 0L 5 S g iean s S 51S
aslaul s o slasls (g5l ke 4 S S5 5
S a0 S S Db s el s s s LS
23 el Lol Ole o il 5 e S 8010 5 S g

i Lol sl 4 SIS bolatle los 4548

. Chlorofluorocarbon

. Hydrochlorofluorocarbon

. Vapour compression refrigeration
. Bierschenk

Gilley

. Portable Electronic Equipment
Bojic

. Ri,at

Ma



oot 505 sla Sis Ko xSUl g 5 slasil G

Oer 5 5ol 55,

Wy = W

WHEQ%}-[:'J.— ™ )moﬂ 3)

(e ) 035 Saks il 5l iged 055 W Waly cnl 5o
o U5 055 B 5 Sk sl Sl oy (e W) 9 035 WG
g a2 Ol e s S5k Bl 5l 2

K, -4

eSS ealinal b S glakiped (S5 sl S
S5 Jhams Slsnsd s Su Jald sl 0l
05 skl by sk ul gl dd s pesd S palS
Soos a5 3 sladisel g me mle Y el dol S
80 asl3 b s5lo 0 b e WXVXY o 18 bl ol aner
o3 psbal A a8 e S sbaeY baug e
The MathWorks ) R2014a "l Lses 4 g o
ol 3 eslasad by Jsl (Inc., Natick, Mass, USA
S S5 oan Sl b e S5 slagala Ll
CIE L*¥a*b* _Si, Jue 5 iass cnl s dasipe LS5
sz 5o pslar S obulsl l ol .ad esliza! (CIELAB)
Slr Sy slad s wlles oy siias S RGBS,
Je s s el CIE LFa*b* sla astls 0351 s o
Sa* Ly, ke sansol L¥ axls CIE L¥a*b*
b¥ 5 (e olie) (g 5 (oo p3lie) (5305 oSOl
2y 03 (L p3lie) ol 5 (e p3lie) (53,5 e iSOl
S cilese abis N s ) gla el (oSl [YY] el

Al (L L B BLE) L s

.]a.wjﬁ oslaial 390 U:/)) J"L‘”\ 2 LAJ.JJA.; e~ LS’L’))\
5 A5 plnil S-Sl SWl L TE] Ol 5 i SY
sbaise sl e bl ke 4 ol e
53 Fsome 051 e 5o 5 0 lili gy osinlT slaJusb bt S
Oy by S GUI glos o b gad oA asg Vo ©C gles
sy gladgal U S £ °C glos s > Q}Aﬂ
O e JLSS A Gy b s 5 el S S Oladad 4 el

6. MATLAB
7. Lagerstedt

(..:M‘JJ Szl Cf Osls Olis ke & Ol qu.»:); o> 513 gad

s S
otlond oS5 5 (sla S5 g VY
pH -\-v-¥

G S el a5l e S0 ekl (Sl ke o
s Kl eslimad U ki O 2 e £0 ol en
e A5 OJsad i35 ) Do 4 VYo TP L 505 sas
e PH oKy K& bwy U1 glbs 5 s pH
oS (e g 38 el Metrohm, model 727)
INVT LS s ST Y 55V 58 sla il Lo
‘gl:j@ 9 sleauil ) -Y-Y¥-Y
S gl &S Dolomil 3l (6, Sesll sk
SLSSY s bags el IYV=YY] i eslinad ¥ 5 ) sladla,
sl

(W — e
T

a (I — W)

Thawing lors (%) = —m K w2

Freezing loss (%) = 100 (1)

S U8 S 05 s a We 5 G W WL Ly, s
bl 31 ey Sd 8 035 5 sl 31 ey 2258 035 oslan]
Al e 2lns

RTRRV- ORI P

TS i ) eslid b e S sl sel T T eSS b
231y e o 5N ke pl gln Al s [T] OLSes
b b gad s LA 0305 5158 a2y ol jam 4y s Sl A SO
Voo V0 g s b ek e olSas 1 ealinad
GES b b e LS Sty 5l £ 70 glos s wids
DU Y s lagSeslhl s b ¥ oalasl 5l eslizal b O

REEE

1. Homogenizer

2. Freezing loss

3. Thawing loss

4. Water holding capacity (WHC)
5. Kim



\Y"\\/ g:,..:...@,:_i.})‘ c\o 092 ‘\/O a)l.a.::

L;\.L:«@L»pjr}l&

Eow ) @L’b -y

:Le:p" CJ; -\-¥
Fr e ol ol edalis LB Y s s &8 sbokes
by & J'LA)' ) slessl Oley avasin a5 sl OLES slesell
=55 VA U slesl G,.Za,laj_])'\}»ﬁ S S ek sel S e
Sy a2 YYYV Jgeme 508 ol (55 85 wseda
S 3 O 5 Sl aoms ol g s A0 S SUsn 5 )3 5
A Y D15 e K Spn 3 g s ahos 4 slasn
i S sladigel by Slan b des sl Sl S e
FAOoRIA L A Wlesls 0L Dladlae LS dazeis | e 3
Rl VT 5 0 3005 503 S3 58 w0 (5508 el lazl]
2 o))’\.@ .L\}S@ }LQD:.)\ ‘_g\f &ng‘}“): UZJJ )‘ oslazel

Db b S CaS b Con dol b Ol EalS

Temperature ("C)

250

Time (min)

—s—Convention freezer  —e—Thermoelectric freezer
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convention and thermoelectric freezing.
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Table 1 Effect of freezing methods on
physico-chemical properties of meat.
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are significantly different (P < 0.05).
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In this study, the effects of thermoelectric technology as a new freezing method and conventional system
on changes in color (CIE L, a" and b’"), pH, freezing loss (FL) (%), thawing loss (TL) (%),water holding
capacity (WHC) (%), microbial content and sensorial characteristics of beef meat were investigated.
Results showed that thermoelectric freezer had a higher freezing rate compared to the conventional
system. The pH value was significantly (p<0.05) lower in conventional freezing system. The meat frozen
in thermoelectric freezer showed the significantly (p<0.05) lower L™ and TL and considerably (p<0.05)
higher WHC compared to the meat frozen in conventional system. Sensory evaluation showed that meat
frozen in thermoelectric freezer had significantly (p<0.05) higher sensorial scores. Results revealed that
freezing methods not significant effects on microbial growth of meat samples.

Keywords: Red meats, Meat qualities, Freezing, Thawing, Thermoelectric technology

* Corresponding Author E-Mail Address: J avanmard@irost.ir

\A



